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S U 1 4 M A R Y  

by Fernand Carbenay 

The r e l a t i o n s h i p  between the  type-IV chromospheric emissions 

and the  sudden ionospheric  d i s turbances . i s  s tud ied  on the b a s i s  of t h e  
results of observat ions for the years  1956-1960. It i s  concluded t h a t  

i n  most of the  cases  type-IV emissions a r e  a t tended by IDSC i f  t h e  eta- 
t i o n s  where recordings a r e  made or of r ad io t e l eg raph ic  t r a f f i c  are i n  

\ 
! ', 

the  i l lumina ted  zone. A new fac to r  is introduced i n t o  the  aarkbr 
formulaC33, def in ing  t h e  i n t e n s i t y  of t he  dis turbance as a function of 

the  r a t i o  of the  t o t a l  atmospheric focus a c t i v i t y  t o  those,  of whAch the  
propacation i s  a f f ec t ed  by the disturbance. 

/ 

* * *  
A meeting due t o  t h e  i n i t i a t i v e  of R. Jouaust and pres ided  by 

Ch.Naurain, then Direc tor  o f  the I n s t i t u t e  of Physics of the  Globe, took \ 

p lace  on 18 November 1936. It was at tended by L. DgAeambaja, R. Bureau, 
Com. Gamie r ,  R. Jouaust and J. Maire and had f o r  r e s u l t  t he  e s t a b l i s h -  
ment of the  s imul t ane i ty  between the  events  induced by chromospheric 
f l a r e s  observed f o r  the  f i r s t  time of France,  a f t e r  confronta t ion  of t he  
r e g i s t r a t i o n s  of atmospherics a n d  the  r ad io t e l eg raph ic  t r a f f i c .  Th i s  has  
been done by J.Naire concerning the sudden fadings i n  decametric waves 
and by J.Bureau f o r  the sudden increases  i n  long (ki lometer)  waves [l]. 

* 
&missions chromosphkriques ( type  IV). 

Les per tu rba t ions  ionosphkriques a debut brusque kbyk5n*j e t  le8 
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A. Boischot defined i n  1957 the type-IV emifision as t h e  r a d i a t i o n  
accomp,lnying c e r t a i n  chromospheric f la res  observed w i t h  t h e  l a rge  ManGay 

in te r fe rometer  [2] ."This radiation," s a id  he , "always takes place t i f te r  a 
chromospheric f la re ;  i t  is generated over 169 Mc/s a f t e r  t h e  end of a power- 
ful. b n r s t ,  increase  in i n t e n s i t y  for 20 t o  40 minutes, then decreases z.t a 

slower pace t o  disappear only after s e v e r a l  hours. 
We have searched, with t h e  co l l abora t ion  of M. Bertrand, whether 

or not  an ionospheric d i s t u r b m c e  with sudden commencement (IDSC), chara.ctes- 
ized e i t h e r  by reinforcement of atmospherics in ki lometer  waves o r  by rocep- 
t i o x  fad ing  i n  decameter waves, corresponds t o  every type-IS7 emission. 

The documentation r e l a t i v e  t o  type-rV b u r s t s  w a s  coramunicated by 
t h e  So la r  Services  of t h e  Meudon Observatory. 

Yhe IDSC have been observed i n  the r e g i s t r a t i o n  of t he  l e v e l  of 
atmospherics and of the  emission f i e l d ,  c a l i b r a t e d  at the  Network of the  
Nat iona l  Center of Telecommunication S tudies ,  o r  mentioned i n  the Solar 
BulletSn of the  Bureau of Standards, of which only a p a r t  was ava i l ab le  t o  

us, o r  s t i l l  s igna led  by var ious  reception c e n t e r s  such as Noiseau, V i l l e -  
c r e s n e ~ ,  Cent ra l  Radiotelegraphic  Bureau and the Reception Center of Rabat. 

years  1.856 through 1960. 
The r e s u l t s  of observations can be summed up as fol lows for the 

- 1956: t o  20 type-IV emissions correspond 18 IDSC (reinforcement o r  

1957: t o  6 1  type-IV emissions correspond 44 IDSC and 14 cases  f o r  
sudden fading) ; 

.111 

which t.ae networks of r e g i s t r a t i o n  o r  t r a f f i c ,  suscep t ib l e  of d e t e c t i n g  t h e  
IDSC were at  n igh t ;  

1958: t o  43 emissions of type N correspond 31 IDSC and 10 e a s e s  - 
v i t h  n igh t  t r a j e c t o r y  of IDSC detect ion;  

1959: 38 type-IV emissions correspond t o  17 IDSC and 18 cases  w i t h  - 
night  t r a j e c t o r y  of I D S C  de tec t ion ;  

i n L n .  L- L &---- -mr --:--z--- -----..--...a i+ m e n  ..-a 
r7uu c u  v r y y c - s r  c u & c a u a w u a  bvriruyuiru AYUU CIYU Y-v YUUYO ndr- - 

night  t r a j e c t o r y  of IDSC detect ion.  

We may thus  conclude, t h a t  i n  the  major i ty  of cases  and provided 
the  stations of r e g i s t r a t i o n  o r  t r a f f i c  a r e  in t he  i l lumina ted  zone, the 
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type-IV b u r s t s  are at tended by IDSC which are suddenly manifest at t h e  
recept ion  e i the r  by reinforcement in long ki lometer  waves, o r  by fad ing  
i n  decameter waves. 

The commencements of the  l a t t e r  do not  always appear simultaneous- 
l y  on account of i r r e g u l a r i t i e s  o r  d i f fe rence  i n  apparatus '  operation. 
The amount of information has, at any r a t e ,  been reduced toward the end 
of t he  IGP. Fina l ly ,  the  observat ions of type-IV emissions, most probably 
were not c a r r i e d  out  on a permanent bas i s .  

The comparison of mean l e v e l  i nc reases  with the o the r  phenomena 
impl ies  the  necess i ty  of making more precise t o  t h e  ex ten t  poss ib l e  the  
epoch of dis turbance commencement and t h e  importance of t h e  reinforcement 
by o t h e r  means than the  s tandard,  which c o n s i s t s  in empir ica l  es t imate  of 
1 t o  3. We have pronosed 131 t o  the  define the  i n t e n s i t y  of t he  d is turb-  

ance by a parameter 2 equal  t o  maximum increase  ( YM -yo) r e f e r r e d  t o  
l e v e l  yo c o r r e s y o 9 d i . -  t o  t he  cnmmenc2nent time of the  event 

q = =  YM-yO ---. 
Yo 

I f ,  aside from f o c i  of atmospherics, whose propagation is affect- 
ed by t h e  sudden ionospheric  dis turbances,  s e v e r a l  o t h e r  f o c i a r e  ev ident  
i n  t h e  omnidirect ional  l e v e l  r e g i s t r a t i o n ,  a reduct ion  of (YY- %)/go thue 
r e s u l t s  so much the g r e a t e r  tha t  these  f o c i  are more active or more nume- 
rous. 

A radiogoniometric r e g i s t r a t i o n  of atmospherics, completing t h e  
omnidirect ional  r e g i s t r a t i o n ,  w i l l  al low u s  t o  es t imate  during t he  time 
of IDSC the  r a t i o  & of the  t o t a l  a c t i v i t y  of the  f o c i  t o  t h a t  of t h e  
focus or  f o c i ,  Whose propagation is a f f e c t e d  by the dis turbance,  and t o  
take t h i s  i n t o  account in t he  formt 
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